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[B«] ajs«%^¥«w±fc. tftawssBffl^ 

GaAs*fil±©StGaAsS«l±lC)g 

X h^^tffflS 1 02 K9£5WC-£Wli*$f*T 

Jgaffi^fitetCiOA 1 GaAs^7^HB2 a£J&£ 

1 GaAsiSttH 3 0 a (SSBigfc) , 3 0b (W— tf 
WfiS) ft»j*U JSC S^Sxfcf^+v-^-HO^f 
®&M%.mft&m lC<k DAlGaAs?7?HI4a, 
GaAs?7!/ KB 5 a fc^f*. 
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1 :GaAs£*£ 

2a, 4 a aig q as o v v KJi 

9:si02& 
3Oa,30b:AiG<iAs^fe« 
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1 

*±K»**n»V— tf#«R©#©*R#fofc»5 2 
K5-f^©S i 02 RSfcteS i NRSRfJglW 

S«±fc>&< it>»ttlB*£tt#RR»©**#H* 
*«RRft«Rftttfc*Dxli*3'*ir;i'Rftl/T.hfi 

!f©«R*RC*W 

±B£B«ji©¥*#Ji©rt< *<Dmmzmmmz£.v 

5 £ fc'TMHIMH'— If ©«£#&. 
[MM 2 ] R*R 1 fcB«©¥¥# V— 9 <D9SMJj 

±e£»*l£©¥»&II©l*!. ±B»ttR©T#fcER 

**R*r* - 1 m&t-rz>*m#\s— 9 ©s>&# 

— !f#fW©#©*afe&l*lfc»9 2 0©X h ^sRro 
S i 02 RSfcliS 1 NR«JhfclWIH*3ttTEwe¥ 
frfc»RU £©!£> ±B¥«#»«±fc**<tt»S 
ttRS^fc^RRifi©*****^ #8t&fSMffifi£ftfc 
CiDXt^^-vJ^SbT, J:fE«ttl©±«EW- 
1f*g8§iSHttifi©JfJ?£*<. 

±B£H*5S©¥»#!©rt. *©Rl»jfcRRRft*i; 

s w t s^fstrs^^w— y ©suem 

±E*HR»©#»#R©rt. ±ESttB©T«KER 
V ^Rftf * - i fcf * !f ©*a* 

& 

[W*S5] ¥R#WR±KISttR*afc*RR»0> 

±eett*». *©k-if*R»«Rtf »©■»*»« 
<. «f#R»rt«ftifi©R»w<&*J:5»rts 
n. 

±ESttR©T*icER3ft*ifi. *s-fcRRfc»R 
[tt*86] ¥»#a«±©-*©fli©^— 

*i^sn5<^m«tt, 8^~>f#JgS8©#©*fc# 
l6jtC»5 2t5©Xh7'f^©S 102 MSfc«S IN 



(2) #ffl¥6-1 96809 

2 

*«^«»ffl^fiSI^«fcOXt!^->*-V^fibT, ± 
B¥$fr*&-t©±B2r>©Xh5l':/tt©S i 02 M 

I/. ±E¥*#««-t©±KS 1 02 RSfcteS 1 NR 

f* w-if**RRbTRR**XRRR*R*i/Tfc 

73 6 KE«©¥»*l'~if ©RR# 

±B#H*it© i » £ «#II©tfU ±E«ttE©T£KER 
Sn*«*. R*RXfc!**3/-*-FTXK*$'*$' 

[IMM8] *WW*±©-*©«©W-tf*«i 

#»R3n*"<#RRfc» Rv-if*s»©3te©»R# 

|^lC»5 2t5©Xh7'f^iK©S 102 RR&ttSJN- 
17 R«jraiWR*RttTSV»fc¥fTfc»RU R¥*#* 

RitsttRWr^RRRc^RfrRfcxe**** 

±ESttR©T#fcBRS'ft*R**. 9-fcRRKRR 

anTv>*cfc*RRfciv&3«RStt¥»*i'*^. 

[RRR9] ¥Rfc»g±fcT*5yFR, fittHS 
tfjfcff'f HR*5l©Rfcxtr^*5'ir*RftU 
■f PR©±R*iaR*HP«fcR»l/:fc«. R**M HI 

*HWk-1f©Rjfc&ttT*o'r. 
±SB*«#»S±©±IB¥»#*«±K^fi6**lS U- 

1f#RR©RRfflffiK»fcT*-#©««K. RV— !f 
*RR©*©»»*l*dK»5 2^©Xh5^7 p «©S 1 
02 RSfcttS 1 NRS0fSWHS^ltT5Vit¥ff K 
RRL £©ttRT±E 1 l & »#*«±fcJ:ET*5?F 
R. RttR. PR&HMRftffiftft&CJ: 
0 x K * * *Rftr* - 1 SftR tr *»*RRR 
tf©«)6*& 

ft? [W#3t 1 0 3 9 fcB«©#* W 

— •f©RR3MSfcfev> , t, 

±BT^9»HRt«ttR*. R^lxK***'-*- 

HTxtr^^+s/^^fifactSr^Rt-r*^** 

!f©«J8m 

[R*Rlll ^HMMWUCRRSnfefittRt* 
tJ*lRj|ffl*i»«:H©-^r©R©Bf*«^t'«RttA 

#R©«©RR**RRR«tt-*X-/X~^3*yt 
>h^*-H©«3i*ftK*V»T, 
50 #«#««±©R*^fls:*«±tC^fiESn5*S8S©« 
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3 

<m®\z#f&-t*m\z> 3t©8«£i*)l;:i&-5ffi5ggS© 
2o©7. Vyj y«©S i 02 RSfcttS 1 NBI£f?f£ 

±ie¥W#£«±£#«&JBft«fiJcfi8;lC J; 0 ±82gtt 

1st, . • • 

#*#£«±lc^sn£g&RI&£tr£Ji*>i©¥* 

5 Ig t ££tf C t t f S 7. -n-)V 5 * y ± > 
[»*B12] »#JS1 lBtOX-A-*3*?ft 

8E2^©X h^^CS 1 02 KSfcSS 1 NKTtt 

*n^««c^s Lfc^««:iii*i tea < ck t s-c 

«k $ nr w * !i t t-r s *— yt—* 5 * y ± > h 
\mim 1 4] m&m 1 3 \zmmv>x-n-)is.*y 

±E«fffttA««©-BI5^±IB/hS K** y 3^© 

-/t-Jl/ 5 * y -fe > h y-f !*— P . 
[fSWOffMfcSSW] 
[0 0 0 1] 

ft***w— »f, x-/^-;U5^yfe>h^^- 
©•c&s. 

[0 0 0 2] 

[ft*©ftffi] #i*#g«±©i?r£®«£S i 02 BK> 

sinhtbk c©ttiBT^is^ja*««^Baffiis 
$nsM»^xesfi±T^»»UT-€-©*^xt^^ 

5/*2W»U S i 02 K (£fc«S i NK) ±C«tt 
3tt«JIWffX»S i 02 lU-CttEJSttT, S i 02 
US (iifcttS i NK) ±**«l/T4«WW«a»«Hrt- 



(3) 4$W¥6- 1 9 6 8 0 9 

4 

s«±©s i 02 ja^s i NKitifiVittfitfRnfettja 
j§jsg#£i;fco, *&, ^*^i©i(eaifi^*ts&s 

©i 5 fcsstsswffl Lx*m#%.T : /n 7>\z&nz>%? 

4MB. IP*, S£±fcftft3ttft*MI*ft®mP*ieA 

20 [0 0 0 3] W 1 2 tt. ±§B©!&tt£flJfflLTS i 02 
mttG a A s SS±1CA 1 G a A s m&£ZfG a A s 1 
SI e^*^+2PJSfifi UTfl**SttJMMB8B63-263787 

&#ig-c<6 0, H+A»xi;^->+v;pj«s«©ttffi* 

C¥ffKJBJ«anfcXh5-f ^«©2^>©S 102 §S9 

T. lfiGaAsSS, 2ttA lx Gal-x As ' 
a? HS(0<x<l), 3a, 3b»A lz Gal-z As 
(0<z<l, x>z) , 4ttAlx Gal-x A 
B^?yPJI (0<x<l) . 5ttGaAs3>^Jh 
B. 9»Si02K-C»5. i©H**^-SJ;5fc, 
V-tf^yTAfflcAftU&AiiGal-i AsfilttS 
3 b©lJ9*tW— If^y yomifftfiKrtftb&A 1 Z 
Gal-z As»ttS3 a©*nJ;D»<3k-aTt»*Ct. 

[ 0 0 0 4 3 g| 1 3 14, H 1 2 £ 
fWr^BBKffl^SS 102 lg^GaAsS«S^-r^ 
50 ffiBJT»0v 0(C*JV>T. 1 0I4S i 02 K9t?»*n 
ftGaAsSSl SH©X h 9-f ^88Tafe-5. 

[0 0 0 5] £TF, »jiXS&ieMT«.. HI 3(c^-r 
£3 ICS i 02 H9l4S«©Pi«iSi#j5R^4'*Xh7 
-f^»l 0tNtfrvcjMt3tlTfr*S. ^©.t^^SiO 
2 KMGaAsS«±fc«B£W«^Rf[ffll«gfe*fflV> 
T. A 1 GaAsg*5ii;GaAse?&^fiS*St, 
±ai/&A5lC. GaAsS«l^BlflUT^ -Sffl^C 
«AlGaAs, GaAs^fitSA'. Si02K9 
±\Z\m&LK^. IP*, *Xtt»T?«|»Sn*hU/ 

>©«, GaAsa«l^Blce»*«an-5t>©f4, 
■€-©**»WH!H/.T, XK^*5'ir;HS*r*38«. Ga 
As*ffil±©S 102 K9*ffllC«i|i&$n.5H'J^5 1 
;W#U£A. h'J^WI'S^A, R^, 72U-» 
I4S 102 K9±ICXbf^+v+;UjtSfi-e-f, G a As 
»*l)!««fflUTt»««»*T?IW»U -eCTXt!:?^ 
->*2Ha6*f*. ^©fc*, S i 02 R9#>&+#C|| 
n&GaAsSSlgliDfc, Si02R9^*t>f 
*>K«nS:GaAsS«l«B, BP*, Xh^-f^SSl 
50 0^®©B'5^Xtr^*->Y2l'^SIC^4-r-5^'J'>A 
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(4) 

5 

(Ga) , TJUSr^A (Al) , k$ (As) ©fi# 
[0 0 0 6] 'A\Z. SOJHWW !f©iS&®©ff*£ 

m<Dm&*m<?z>tt> t %w?&z<> aigh 

B#ffiT?««SnTWIftl/, fiH4B©«H«# Catastr 
ophic Optical Damage (KT, CODtftf. ) £»ffcf 

5Jii«J*0, cnicttUT, S8W>2#-T?©Sttl©» 
#&0. 0 3 wmgStii<-r«.^tlw<fcO. Sttl* 
S£5yF«2, 4CL*fflT#*<«bT*ffiT?©f83fc 

jit, «fflfifc«#fliW3tU *W*lMfcfl*sriBfc&*.fc 
Bifim?©i&tt®©J»3£*<LT«H©31£®S&Ttf a? 

asm***. i>-4?<D%W!aft.mm*> 

©■J*fc.koT*S<»fcl/. fiSffittS®S»£0. 
ffittJi©!Jft£ 0 . 0 3/imgft(C»<-rsi:^ 

0. 0 3/imggl::*<U ^<y7lW?«0. 1 Mm 

M, JSffl#iS©»ttl®BW*0. ltfmS^O. 0 3 30 

#|Pj©¥«£flte4 0° *^16' gSICjfc<&?L 

[0 0 0 7] @14lt OT 

DR (Optical Time-Domain Ref lectometry ) ©fttHM 
frlTt?©^!^. LAN (Local Area Network) 

_H (finr* SLDt»T. ) ©-at?*5#6!iS®'R 
SSLD©«ifi**-rET*0, 014(a) «*©W® 

0 1 4 (b) a^-©±s«s;0T$.^. m\z&^ u 

T, lOlUnSGaAslS, 1 0 2 «A 1 ifiSfcJt# 
0. 480nIAlGaAsi'75'HI. 103«A1 
i»j£Jt#0. 0 5©A 1 GaAsgtti, 104«A1 
ififKJtatO. 48BPlAlGaAs?7-yHI, 10 
5BnIGaAs+t^I. 10 6ttnfl!««, 10 

7ttP**a. i o 8\tzn&w.vmm® mmm 
m . 109 (#asii«) » 1 1 1 »w 

48®, 1 1 2tt&*Siffi-cfcS. 

[0 0 0 8] *lCft#I^V>TlK?a-rS. Znffi«P£! 
®m0 8#*ift&A«*rc*0. KZnJtlftPS** * 



#M¥6-1968 0 9 

i o siznmt&xznzt. mnmm?mmm o 
8>wajBS8tfc!), te©«w#iie®«t& ; 5. 

UT, I8W1 0 8-e?8£U #ftS©ftMlfl 1 2 

cAfroT&ittexifc i o 9 swrs 

iBte*«a*u ttmsi i 2-esit$nTiie^«i o 
s A^*3fc©a*KM8M"*. cnc±o. ,«» 

[0 0 0 9] 

imwt>w&L£5t-rz>wk&] 0i2tc^bfc«£*© 

^»frV-tf?tt» ±ffiUfc±'5fc¥S#£«l±©B? 
£{g«fcS i 02 R9*»J«Ufctt«*C. 

ZLtlCfcO, #en*¥*^+©*«Ji 3 ©*»**.' 

iMas-eSK, ^-y^n^w-<u^^o\zhx^rz 

TL£5. ^y:/lWC©SHtJi3©»M« 
0. ljim, <MMtfit?©ISttB©l** , 0. 0 3 wm 
fc&*±3&*fr"e*fi-r*fc. T*5yF«2«, 3 1 
y^rtSrcwlPaU. 5/xm, «g®ftjfiT?©JgJS* J 
0. 4 5/imCftD, »jfc3n«Jirtfc**fcSt*fl«» 

tiftTZyy Y-m2<DUzfc&$Z>z\t.\z1s.Q . JSttl 
StV»5IB|ll*»*o&. 

[0 0 10] 0 1 4 tC^L/U£&©X-M-Jl/5 

h;U©fitt«ttS©ffl*»*±oT^JI8§n5fcA. 

ot d R^t?s*sn^^«tr^n- F^x^i' h;m 

[0 0 11] ^©MWWLhBcAiftlMWMHBTa 

[0 0 12] SIC, C©?gW©ffi©BMtt, ±SE©±P 
^g?»«lcs INS, Si 02 R«#£l<fc¥*#£« 

<M(ti/-u , t3e«>i»t«-*»*L'Tfl6n*«ii» 

> [0 0 13] JE»C, C©5M!©«©B«tt. KHi*l»fc 
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•5. 

[0014] 

mmzmmzitib<D^m z\<D%m\zfrfrz*m<* 

W-1ffttf-?-©Kit#S«. -?-CD*Si»CS 102 HSJbS 

#B £ WtK&JSSlffl«fiffi(c± 0 x fcf * ;K$fi-r 
*©llrtKjijpg*£i; fc<^jg©Afi 

£, H?-lXhf^*'>- (Atomic Layer Epitaiy) *— 
F (fiiT. ALE^-Ftftf. ) TfTK -5-©grt»C 

[0 0 15] SiC." COJBWfcJtafr****!/-' tfKtf 
*©fi»2rfc«, S^©*£±iBW«&IUMBfi&fti£ 

©aftwAftt-F-eAftu stti©T*cisKsn 

S!*»*a&H^f8i£fi}£©AL E*- FTAftf S<k 
■5»CLfcfc©T*^. 

[0 0 16] Hfc. ^©^JCA^SDFBl^-ifRt; 

*©S)t^tt, «HMi±ic*i«sn*3tt^-f fe©# 

S±tBirt8&J&SIMSJ£ftS;©a#©Aft ; E- FT&ft 

u igttSR^KfiH4g©T*ic»fig$ns#ss*a 

&JS^*8 Aft)£© A L E't— H TAftf -5 <fc 3 fc t *> 
©Tifc-5. 

[0 0 1 73 JEK. £©fg?li»ca^a#gBS88tt¥i*# 

tf&tf •€■©»)§;£&«. »f*» 

JfMftSnSffijCffiJfcSMHCS i 02 K&S^ttS i NK 

Aft l t^^sss tft s-jg vxwmz 

Srt. WtlOTOtEltSjeif'f F*©j*ftft. *a 
&JS5t1SJ&ft8;©A LEt- FTfrH. «ttJSRtfft# 
-f FJg£BK«J©g©Aft£. #«&RfWaAfti£©a 
^©(Sftt- HTfT 3<fc5»CL&fc©Tafe§. 
[0 0 18] St. II©8$tca^3SLDRtf-€-©g 

*$#««±©t^$#s«±i::^A3n-5 
#fi$B©««iii«©?9r£«I«fcS i 02 Sl&sutts i 

ttl©3t©eS*lRj tt*tt©tBttlHM t > 

U £©A>F**s>y*<*£<fc^&ettJi«#©± 
>jft*KttA«*. IPS. Sjg«#£ftM£T3«fc51;:U 
Jt&©T*5. 
[00 19] 

[«UB3 CO*WK*V>Ttt. *©JSi*i»cBEg£ott 
&V>Jl©fifcft£. a*®*1l*MlM§&-?j&ftU *•© 

«wcsjsg*:^tfc<fcv>a©Aft£W«&RStf§fi& 

ftjtCALEt-HTAftf-5^6, ¥«#««±(CX 
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. e**->v;i'j£ftT3iMMWf©5^ ma©ia©*ic 

[0 0 2 0] C©B9!lti5^Ttt, fSttJlfclJS 

nr. w-if h-a©^*^**©^ *£i»ik-ra n t 

[0 0 2 1] IC, CflD»9iK*^Ttt. DFBP— tf 

©fttf-f fs©#.£®apm*£i;s-8\ pub* 
if ©js&^-^ei?»c^-rs«k5tcu&*^, 
guiicje&an-r. !ft-A©ig^a*©it^ 

' SKILLS £ U*»b. 3fc2H* FJf©)IJP©J? 

. Sttes;i»iSrs^tia«*^i©|g#«*«ll<. 
•f HB©S»©»^a5»T?»4. @^f»^i:»tt)i©8g«l 

a? [0 0 2 2] Ml-, i©f!W»c^V>Ttt, ftggHggtt* 
!f©ft;*H HSS^-^gJ?»C^T^^^ 
ft, ¥##W-lftft£iasSi:©i|g£fii5©g!ga<gM 
U £W$^fc«Sns#©ilB£ffl&£/h3<T#;5. 
[0 0 2 3] HK, C©^fc*V>Ttt, SLDfflSfi 
Bl*IlC. A>F¥*y7©tt#ttlC*^$#i/jNa^ 

©A> F¥ v y ^S©S®«©^n«k 0*#< -T5 r i 

at-es. #aig««t**tt^©©iR*t*#<»oT, 

[0024] 

immm] mmmi. E3«, ^©^©^i©^jiffi 

tfA«Xbf^->*v;^ft^©«fi8^t. 0tBtt. 
20©S i 02 K9T»$n«:Stg|gfflfcASbfc8i5 

t. 01 2tR-??^tt^-*fcsffla-rssi5^s^ 

U 2 attA lx Gal-x As?5y H@ (0<x< 
40 1) . 4alJAh Gal-x As£5yFJB. 5a(iG 
aAs3>^i7F®. 3 0 a, 3 0bBAh GaH 
AsSttl (0<z<i, z<x) H*»6^ 

^.t^tc. ^©¥**w— tf-ctt. v-w-vinmz 

j£gtfcffitt)P3 0 b*t, tf^5/^©JSn#jfilcA 
ftL&Sftl3 0 ai0t)JP^S#iC»fSSnT*0. 
AS©H. IPS, ^7-yH12a, 4ai:n>^irF«5 

[o o 2 53 a»© 

50 ^a^EiaffiAftj* t A L E F ©*«^S5lffi Aft 
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(6) 



#H¥6-1 9 6 809 



10 



ft©^fi^*=XA©l^l:^^T, GaAs©J&ft£ 

*f. ) iABOilftta47^» (AsH3 ) t» 

iOGatAs*<GaAs S«±IC|SIKflC*»bT^S 
fi£fi**jlff-r^. -*» ALE*-F©*T«l&®afflfi& 
SftTTtt. Hlfc*f*5fc. TMG, H2 , A s H3 

t G a HC W£S 1 1 IFF GaAs««laC» 
•lOCWtl/CVX. 02«; £©*BttlWttfca<l''t 
U-Q, jfeKA s H3 tfftlSSftT. GaAsS«la± 

. zA*m*ifi--wrmxii**i>*A> H2 zmvx 

a#ia(cS#-T?)AsH3 ft**»«U 
«..TMG.ft«IW«i» 5fel:A3SWffltf(S 
StlfcA s ■FFO-Bflf-tK. Ga*t®»UTGa© 

[0 0 2 6] GaAsSfl a©-*fcS 10 

2 RSfcttS i NR«W*SnTV»*»&tt. G a A s 

■■r^xsicwrr*^ s 1 02 Rt&tts 1 nk± 

fcfcGaB*. AsB*fc*>»»*i*. GaA«l 
jg, GaAs#Bffll/TV>*B»-«*. Sl02B£fc 

S i NBCfiBfcBtifcBa^aftl"****^*** 
aWLtfr&Bfttf*. TMG. AsH3 OTMM 

[0 0 2 7] iBHSKSbfc+SdtH®***^— !f 
OBSKfefe??!*. HI 4C*lft«tWW3 i 
02 R9ftGaAs*«l±fc> *f. ALE*-F© 

n&ss-a-. a«©&BBttB*H*fc«fc9S* 

|30a (JgBjfi#> ,30b (W-Hf ft» SBtfT 

S i 02 R9fc»v»«»i(infc»»iT?. EJ£tc3F5- 
■*-6B»3tfX©*««Jia:*fc»v W-^*^«BW2 
©!J¥. BP^» *SttS3 0a©BJP***<fc»). SttB 
3 0b©!J?#J3<fcS. ALEt " 

?£hB5 aSBBBftl*** 
[0 0 2 8] CO*5lC«dMI«MMI#W--tf©«a 
IgTte. T?7V HJB2 aSALEt-l 5 ©^! 

(30 b) *a«o*«ft«*fi* ,;:J:0 * s *** bT 

fcfcfc*. »ttS3 0 a (3 0 b) ftTOiiKBa© 



ob**irr * D » i/-if- 

[0 0 2 9] N, J:B£JS0J-<?«. ±*?S> H14 a, 
3 J'i'i' hg5 aSrALEt-h'T^634&A'. £ 
JO n&ttBftoaBBSBWSfciO****^- w ~ 

[0 0 3 0] **fi«2. ±f3»l<D*IM|-CttBtt»3 ■ 
. 0 a, 3 0b£AlGaAsi-iTfi«Lfe*5. -® - 

t A 1 G a A s JB&££Cffi*(£UfcA 1 G a A s &©£• 

ao. conawMflfie*^ 

Sfc* 6. BBBfcB 

BBa#»***< *©*!«. m&to. cod©i»± 

[0 0 3 1] %mm3. H4B. C©»fI©»3©*B 
«KJ:*3«iWft#»»l'-*©«« :i ** w "*" :i:8 
giJ©»rB&«i0"e**« Hfcfc^T, llttlnPi 
*. i2ttInGaAsP*#-fl*l. 13»iInGa 
As/InGaAsP*Hf#PSttl< 14ttln 
P ^9j,PI, 19 ttWMIT. 2 0 BS i N2 BT 
,30 *S. A. 04(a) C*tt*InP«RH±©H*f« 

^ 1 9, s i N2 )g 2 ojWrtsnrw******* 

[0 0 3 2] H5», 04lC*-r»£Xg£<IT8iS3 
nfcXBBBft*** I — * ©*Bfi«^-rflliB«5SH-C 

Sf^tvU l5BInGaA«P*tf^i. 16 

« [0033] bit. «»xa*Rwr*. 9ef, 0 4 

(a) C3RTJ:5t. I nPSfil 

mmt^mo-mzmm^i 9*»«u sic. 

«Bff»T 1 9 &&tf ± 5 K S i N2 M 2 0 
2> 0 ^(C. 04(b) lr^T<fc3ir. InGaAsPjW 
< HI 1 2&ALE ; E-H© : t«^Ra^fiSI ;:: <fc^ 
¥SKifg.§(fcttU r©^. ji^©*«^«affi^ft« 
tt±0 I nGaAs/InGaAsP*lif#Pffitt 
113, I nPi?7f Hfill 4 4*Sfi)sSfi"f"5. -tt 
T. I nP±J'75' HH1 4±© InGaAs 

50 pV*»^l*ALE^H®*B4IW«**ft** 
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(7) 

11 

£n©J9rJgffltf>£l$3sLT#8i»l stmsu ttfcffll 
gg{fflOI nGaAs P+^^^lgl 5 a, ^iHttW— If 
fflKDI nGaAsP+t^^il 5b±K««il 6, 1 
7*mtfi,T&t. 05{r*-r I nGaAs/I nGaA 

s p#«s7#p«&®i aoxxiuMiAqK. 

ttJI 1 3 ©A> F** y 7«k D %>#aSBS8tt©#fifi? 

S 1 3 © rt> F* * v < ft o fc. 3tt* 

H88tf¥i*#W~ tf«jT?564L«:3t*!RiRli^ftLIC« 10 

HT?^*3t«ill8##«ft:V— !fW»J&*l*. 

CO 0 3 4] C®£3C44UM©^amtt¥W{tl<' 
-If ©WSl«Ttt. I n G a A s P3fetf-f- F® 1 2 ft 
ALBt-F ©TO*RJM8rtJtttlC-J: 0 M#ft U ■ 
I nGaAs/I n G a A s P*k*F#F»ttJl 1 
3 . I nPi?5y FJB 1 4 £)§#©W«&«£ffij£:B 

nGaAs Pfttf-T Fill 2©jfcgl$tt, InP&Rl 
1±©S i N2 K2 0 l;:jfi^«iSnfc&*rc©J&B 
8Stt5&i:m>£1\ 81 nGaAsPft;!HFJgl 2 # 
«*©lrtlCl£g££?*;iift<¥SI;:jfc&U I 
nGaAs/I nGaAsPlHi^FStll 3. 
InPij'^yh'iHOim S1O2R20K: 

isv>ffi«0t, s 1 02 is 2 o*>e»i»nfcjB«j:i5fi!cSji 
s*t»<fto, ^ne>©se^ii8gfiJT»<. 

v»vm<mf&i<tiz. fcT, ft*, £©«©# 
jaHi#¥J»*k— ifett. *«±^©¥«»s©ies 
j&ft«#ftS«©W8te«§t«j£fift£^TfToT^ 
fcfc®. 0 6 (Z^f <fc 5 USttl 1 3 fc'ttTft < 

fs 1 2 fct>ji»g!Wgj£;*n. sttff 1 3#mm±.\z 30 

»j«Sn«Cfc*6. if«-?8£Ufc3fc*tftgfi3g 

©ft^iaSStt**^- 1fTli> £©±5ftffi®t>#i8 
fS^i^-Clr*. JJESOMI-Ctt. 

[0035] mmm4. 071*. ;r©?s9i©if§4©*js 

«CJ:*»*«Mlffl*«#V— !f (£(T. DFB1/- If 

) ©«Si£*T»rffi0T<fe?K HICfc^T. 2 40 
1 liG a A sSfe. 2 2ttA 1 GaAs^^y Fl. 2 
3«A 1 GaAsgfti. 2 4ttA 1 GaAsfttf-f F 
M, 2 5liGaAs 3>^i? hff, 2 2 
7 ttSSRttn~7V ^snfcl'— !ffll»fflffi, 2 8 (i 
HKIWa-x* >^snfcgfflt?»^. ft. ±ISA 1 
G a A s FS 2 4 ttU-if W*f«B 2 7 fl-?* 
<, £02 8«Tff<WdiSftTV»*. 
[0 0 3 6] IfflDFBl/-1fll GaAsSfi21J: 
© U— if#fi«©««ffiffllC#fc1-*«©jff£««fc, 
@4Cil/fcGaAsSfil 1 tl^eHCbT2o©Xh 50 



#M¥6-1 96809 

7-f ^tt©S 102 !8£#18S§©ft©$ito*fil::»oT 
-JtfWIHS^^TS^fCWf iCJBfifcLm KG a A s 
S<£2 i±KALE*-F©#fc&Ra#<£fiiSt;:J:9 
AlGaAs^7yHI2 2, A 1 G a A si£teJ12 3 

s^-ftisjpicaafcu ^v^-e. m%<»GWt&miMiai& 

gftlt<fc0, A 1 GaAsM-f FJa24£»f£U E 
©&> ALEt-F©W«^«Mffijafi*ICj:OGaA 

[0 0 3 7] 08ttft3fc©DFBk— tf©«jg£ 
jjVf»rB0T<&9, 0fc*5^T, H7i:^-«f#tt|il- 
SfcttffiMj-f £ffi#£*U C©tie*©DFBV-tf 
tt. GaAs*«2 i±(C±S©<t'5ftS i02 ISftTB 

fiESnTV^. ft, -«tCDFBk— if-t?«.:«ft)gp>l 
££«rr*3fciia!Jrl&?£©ilS£©a^«fcoTW-- !f 

trass©-?, v— y?v7tooW3\ft<?)yt®gL%mz 

[0 0 3 8] ±!2©±'5tCL/T^$nfc*llilM©D . 

f b w-if fji 2 4 ommtfm^mft 2 4 
afit tu*f^2 6 tm&m2 3<Dme>mmmnx 

4©JgJ? ©»V>fiB#2 4 b-C«. !!*Tte?2 6 tm&® 

rftm\zWctzz-t\zttz>. for, ft;*HFII2 4© 

■7PW%#1fi&t%-\zTZZ.t1><Tg. V-*f®1k*fa 

[0 0 3 9] ft, ±B»l~»4©SWSfl|TH:, BJfS 
SO^^«-&ttALE^-F©fi£fiftffofc*iv a« 
©J«S ; e-FTSi£:«rtJC*SiK<-r5CttC<fc0. r 
©l/PHftO^ft^fiEfiftff^JltfeT*, MIJAL 

Et- F(c«k-5^ftic^*5t)©©»a«[^«©«i** 

[0 0 4 0] *ig«f!|5. 09fi, £©89!©Sg5©§!i6 
^tCi^SLD©§»jift^-rEit?*0. 09(a) «»r 
®«S£E> 0 9(b) tt±B«5£0T?**. 010 
»H 9 (C^UfeSL D©SiiXSft^'rxS9i»rH0-C 

cne>©0IC*^T, 3 lttnUGaAsgfc, 
3 2ttA lttfftjt«t0. 48fflnSAlGaAs?7y 
FS, 3 3ttGaAsltA lifi^it^O. 2CA1G 
a A sI*5S5GaAs/A 1 GaAs#SJI^-#F 
SttS. 3 4«A lififigit^O. 48®PSAlGaA 
s^7!/Hl. 3 5BniGaAs*t!yy)l« 3 6tt 
nffljmffi. 3 7 «P<W«ffi. 3 8»ZnI«PlI«( 

(ajB1H«) , 3 9 ttU r/. 4 0 ttS 1 02 R. 4 1 



—71- 



(8) 
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SliSfttt) T<&-5„ GaAs/AlGaAs* 
G a A s #FJ1 3 3ali 

[0041] m&xm*tmtz. **\ hi o 

(a) iCTK-r^lC nlM3 1±KS i 02 KfcffA 

1 o2 K©m^8?»*^*UT. aoawiBifcarr* 

&*Bffifll©Br5£««fc» $200tfmX300 iimgfi 10 
©}g}&#©S i 02 K4 OS 2 0 0 /imgft©MBS"C< 

0 i i >*i«a tci&o -c»iarr *. *jch i o (W ic^-r 

3, PS^9-yHB3 4, RtfnSGaAs*^:/! 

£©&, ,S i 02 894 OT&*n&fg«B-Ctt, S i O . 

2 W4 0±fcH«L&E*H*WS i 02 R4 0±*6 
nffitfi 3 1 *ffi*t?tt«bTl«filrSF4-r5fc*, S. 

1 02 R4 0 ©&^«#AKJt'<6jfcBJB»JgJ?tf t «*f 

GaAs/AlGaAs^llfiFS # 
ftjf cp©GaAs#FJf 3 3 a©«i£B-?j£g-f 51© 
««AT*&-r^l©lJ?Kit<T«?J5#JJP< 
&5i:fi«-r?)t, ««A-C©lWS:4 0*>yxhn 

-a t-rn«««B^ttiKi 6 o h n-A©e» 

[0 0 4 2] Jfcfc, 010(c) C*-r«t5lC ZnSi 
|3nS!GaAs+V<y^»3 5©±ffi©<l 1 0>*(pJ 
(c»ofee6 /xmiS©X F y-i zfftV>fm\zMWi\z 
S£ftU *©JSj9tPfflAlGaAs?9y FI14K:S< 
gg$*T?S£flU&ZnJi;ti(Pi!««3 8S^-r^. £ 50 

it. t ©»ft®« 3 8 am b ©ttJNM©JM* & 

3 0 0 jtm8«Rft&OTfr6#©ffl»B*®«*A© 
*«*Tr©*Sfc»Jfrr*. *t. 010(d) ©<fc5 
|C, ±exB-e»*l/fcZnHJlPffl««3 839t3/tm 

#Wl£n3!GaAs*Y-;':/Jf 3 5&Xy^>i^»S 
U SIC, Pfi0 9yF13 4«5M«San!:fy9 l > 
-E-UT. £©*. U 7-/39 _htCPfll««3 
7, *«SffitCnfflSffi3 6*»*T*t. H9C*U 

fcsLD*t#e»ns. 4 
[0043] *t, mmz?»Ttm?z. ±3fiu&«t 

5 [£, G a A s /A 1 G a A s ^SM^#Fffittl 3 3 
©GaA8#F13 3a©ff*tt*«B-C««Afctfc^ 
T»<»*a*U ««A©lJ»*4 0^>^7.hn-A 
tbfcfif, fg«B»6 0*>^Xhn-At»S. S? 
#FH©*2!iM&A*> F3rY y :fli#Fli©JWK:ft# 
U «#A, ««BCM5GaAs/AlGaAs# 
Sfff^FSttB 3 3 T©ffittS©/N*> F** V 

-en-en, ®«A-e«Egi=i. 5 3ev osgsio 

nm) Cat), **BT?ttEg2=l. 4 9eV M&9 5 



;) #B8¥6-1 9 6 8 0 9 

14 

3 0nm) lefc*. -E-UT, ««>WfcAS*l«tt»« 
«. IPtS, Zn»*Pa«*3 8©5^©««A©«» 
(IPS, «#A©iSttJi©A>F*¥v7 

EglKftJfcbfc&g©^ ©5S, mA©B9^ffl4 1 

eitffbT, «S4 liofl-Kmottssn, 

B©a«ffl4 2tClR)*^Te«-r53fcl4, ®«B©«tt 
13 3 ©««B©/\*> F*¥ -y^Eg2*^A©A*> F 
^^^^EgliO/J^^fc©, #&Km® (*Slfi« 
!0 4 3T*#fc"RlR£&ttS. ftoT, ilSm^^tC* 
WTt>«*B4 2*T?e«IUTKitan> W^^Bft 

-,3$rs3t©»&. am, se»was»*&M«"e#s8 

£ IC/JnS< f-5 - BSfWT?** Z 
n«Pli«i3 8©®«B|*3©g5#T§B£-r5)t (IP 
fi^B©«tt*©A>H^-V.>y^Eg2t^iSl/&« 
fi©?t) ©ft, tt«ffi4 lfclSUfcoTtsirf *«>©»* 
«BrtT»H*l*Stt, £#A|*3©e£Ji 3 3 
. Sffltt, ®«A©A> F*V sr 7Egl>®«tB©n*> F 
# **y7Eg2Tfc*©-e, i|<Bt>WRfclSfcfci!*B- 
r, ««B4 2K|fii*oT«WS3Ctt. #S»iB«*S 

e»-rsMtcKiusn«.. 

[0 0 4 4] t£oT, £©<fcd&#*iSWI©S LDT? 

JVilg©^*^^ ^ t***e#s. UK, MSSW 11* 
^mOWSn-S^B, ±IB©±'5(Ciie««t?*-5Zn 
ttftPS<S«3 8©5^®«A©ffitt«3 3l*3T?^-r 
5j£Vin>- F*^ v ^Eglfc^J6bfcfiVi«Efi©3tfc, 
ffi«B©Stt!3 3rtTfg*1-5«VV\*>F=P^7^E 
5<? g2tC^fSbfcgV^©%*^S-5ft: , b©ia'3^ «f 
*©^-©ffl^© (IP*, #-©/t>H**y^©) » 

(C*5#«Cl£ViX^^ h^*©36*»*i:i:«»T!* 

[0 0 4 5] *J6«!16. 01 IB, C©58W©S6©* 
««CJ:*SLD©«|J6ft5?r±H«55HT*D, HC 
*ViT. 0 9 tra-^ttW-^fcttffiS-r^^*^ 
3 8attZnttmP^««-e*5. 
[0 0 4 6] C©SLD©**W^l*l«Ktt-biBfS5© 

40 *ffi«©sLDt«#wfc^UT*«3. «»*ffixsn 

■TB»*«ttt*Z-n«»PaMt3 8aa», ffittl© 

[0 0 4 7] C©«fc^**IIJ6fi«l©SLD?(i, ^JS^ 
5 © S L D Kfc^TX^? Hl^&^Sft©*^ F 

jgffl«T©ettS©A'> f^-v » ^Egi*t#fie««T? 

©A>H^-vy^Eg2<fcD^:#^fcJ6. #liiB®«"C+ 
50 W-^«S»*T?**££ifc*. 
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15 16 

i o o 4 8 ] $zi&m 7 . ±tess 5 , m 6 ©^js^-mra . ? y ^©ft&awtt&at^-fcD f b v— tf£#* c <t 

tt, SH4HS3 0 0-2 0 0 o*>^hn-A6«0 to o 5 6] j:cD^ir±n«, ft^H 

InGaAs©»-I^U ±!E3£5, Sg6©§£SS -fclJS C^-r5<k^»CUfc©T?. ^mftU— Ifttt 

X© iCfcO I nGaAs P&©*mT?S LDSJgjfrf ■ -act*-?********. '. 

£*>©•?**. [0 0 5 7\ H(i, Jl©»Wfc^Ttt v SLDWStt 

[0 0 4 9] c©«^, s i o2 m-z&*mtmmzf$L mn\z, ny pxvyjommzxz^mtfrz^ 

StS I nGaAs«ttilt iOl«t:f$gf5 I n 10 mtZ£mm%ftiZ%ioT&llL?Z&5lZV1iVT.- 

,G a A s e.tt»ICjt^TJ|U>l§Jf iZMtfHstlZ ttt> #Bi8«S«©A*>. F** v^fcBig®**©/^^** » 

IC, *-©?9fiB©I n©$|&?WS©®#l;:j£fif£ I n& ' :/«k9*t<T#, #®&&mz*>H K 

aAsfgttSKJfc^^KfcS. Jintt, S i02K±lt ?T,ijaM9ftK|»i*«lT«', f<D»»,.yDr|« : - 

n©j£fttt (fcftVittflCfttf;*) ©*^Ga©-thlCJt -5. 

AT*«8s*#**V>fc»T»**. ' .tHffi©(ffim&KW] : :-■ - ; • :. : . 

[0 0 5 0] ftoT, £©«fc5fc*§l;8S0!l©SLD-e [01] C©f6^tCfflV^W«^«affi«fiffi©JI^© 

tt. ±G«5, «6©^ifii5tJ©SLD^«CS 102 R . XK^*^-«- W©iW*^©«|ftft*R#r.«fc- 

•T7t**nfc«*»ci«fi , r5ett]i©/t>H*ty^ttv^r jdoht**.--.. ; ; "' : ' 

te©ffi««t^g'r^fiH4S©^n±nfc/h$<ao, .K a? [02] ^EK^sxt^^-^-H^wxt;^^ 

[0 0 5 1] M. ±fa^5~^7©^JS0!ITH» [03] ^©^W©» 1 ©^JfiWCi-S^JS^k— tf© 

^©ffi©ss#«i^®affi^^©ALE^-H-e^ «^s#-r^^0-c*-5. 

j£UTfc«fc<. £©«£«, fiftt^^t-©®^-^® [04] ^©^©®3©^JSWtt«fcS3e3?iBgg(=f¥« 

J5(^fi£^nsfc«). ?-yyT©a^*t/>^<&o. s . *u-if©fijtxig&^tiss'j»rffl0-e*s. 

tt@rtSr3fe*ie«-r5^©***il>Aj:<T^5. [0 5} 04 fc^l/fc*BS±ST?#6fl***W«ft* 

[0 0 5 2] ifc> ±fB^JS0H'P(J. AlGaAs y*©ffiji^Tffi!lffl«SC0r*^.; 

I nG a A s P*0*f»*fflV»fc«t, #32513 . [06] ^©^W$#¥*#i/^tf©^*W*« 

tt, GaAs8ffit::te?Sll£Taffi©AlGaInP£ Bd«5£0T$>3. 

I n P*«lrft?S^-r^ffl©A IGalnAs 50 [07] r©'».M©»4©^«iWfC«t*DFB.y--1f© 

tcbSffl-c^scittt-S'SS-rt)^^. [08] «*odfbw- tf©«jt**1-»rffi0t?a& 

[0 0 5 3] -5. 

[^w©«i*] su©-*^ ^©ss^»cj;n«, ■€•© [09] £o%wom5omi&m\z&%sLD<DmfSiz 

©J&B£#$&JS»«j£fii*©ALE^-h , -Tff£fi-r-5 WH0T&.5. 

ct5tCLfc©T> V— m&±.#£L^mm\Z&mt)W C0113 £©8fi©Sfl6©*«sm<fcSSLD©«l& 

*zM%ifi$>%. 40 [01 2] w-- tf©«it£*-r#*m«i0 

[0 0 5 4] S»C> C©f8WC±n«. fSttStClJfg T?<&*. 

SttSt^jgtt«©TfiSttlB^3ns^S [013] 01 2.C*bfciMI»U— tf£fijfi-f -SISK 

^-^®^tr«Lfc©T?. «ftg*tag±l^^n fflV^S 102 K#¥*#:afi^T0T*5. 

■f, u— *?v-j><D&& j $>m£;<Dm*&w®2titc*m [014] se*©sLD*^-r»rffi^0&^±ffi^s 

[0055] mc, ci©«wic«tn«. f«©* mnnmw] 

cjwMSftSicatt. vmvj\v>m*n--ts.mn 1. GaAsis 

lCJgfSLTDFBU~if*^-rS<k5tCbfc©T. JS 2,2a, 4,4a AlGaAs?77HI 

teJIteaH-ttCft^SftS itaiftK, U-ifH-A© 3a. 3b, 3 0a, 3 0b AlGaAsfSftJf 

£*^ffl£©ii*£Klkt-££<h#Ti^ *^ U~1f 50 5, 5 a GaAs3>^^hJg 
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17 



9 S i 02 m 

10 XhH?® 

11 In Pfifc 

12 I nGaAs3fc*M HH 

13 InGaAs/InGaAs P^M? #Ffitt 

14 InP±{77yHi 

15a, 15b InGaAsP^ty^i 

i6 tmmmmmm 
17 

is ^m&£i--?£%fti6rrzm 

1 9 lHl*T*¥" 
20 S102I 

2 1- GaAsSS 

2 2 AlGaAs^7^Hi 

2 3 AlGaAsffiftI - . 

2 4 AlGaAsWHS 

2 5 GaAs3>^hl 

2 6 BfHft? ^ ' • ' 



JO 



25 



27 j»R»3-x^>^sn&ix-ifai»ffi 

2 8 iS5»*3-x>r>^2nfcgffl 

3 1, 10 1 niGaAslfi 

3 2, 1 0 2 niALGaAsi?7>;Hi 
3 3 GaAs/A 1 G a A s ^afffffFJl 
34, 1 04 pSA 1 GaAsi?7yKJi 
3 5, 1 0 5 nSGaAs+ty/i 
3 6, 1 0 6 nIMff 
37, 



10 5 
106 
1 07 
3 8,108 
3 9 })vP 

S i 02 K 



ZnltlRpattK (HBMD 



40 
4 1 
4 2 

43 #ax<s« @MftB«tt> 
i o a (^asmd 
1 1 1 mm 
112. swa. 
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[03] 



[07] 




4a. 
30a 






2a- 




H J 




1 



1 :GaAs&4& 
2a,4a:Al6aAs«?7vKM 

9:si0*f$ 
30a,30b:AiGaAs£te* 



38a:zn^*psu*« 



.'[08] 



[H9] 



13] 




23^aigqAs^^1 

24:AiGaAs^WK* 

25'GaAs3>^<7h^ 



(b) 



38 



31:nSGaAsfcJ& 
32:n$JAIGaAs7^*yK* 
33:GaAs/AlGaAs^ at^tfp&ttl 
34p®AlGaAs O ? * K/l 
35nfflGaAs4 + v7°f 
3&M&]** 
37: P^] ft ft 

39-^^^ 
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96809 





mm] ¥j&5^7jn sb 

BMSEttiEl] 

[UtiESWfflB*] 0 0 44 

[0 0 4 4] ftoT. £©«i:5fc#*8SW©SLD-e 



;MI©ft£?8ft-r3£<i:#T?£*» HK. Kr»BAi*V 
gft P SMB« 3 8 © 5 $«* A ©MttE 3 3 WP5S^-r 
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MjE#ftffS«] 91888 
M]EttftBB«] 005 7 
MIE^S] SEE 

[0 0 5 7] 3t\Z. Z.<D%mz$>^T\t. SLD©«<£ 
5. 



[«iEtt&s«i*] mm 




21:GaAaJS« 

2$AIGoAsS6<I4JI 

ZHAtGoAsjfcrtVf-"* 

25GaAs:J.>S'<7t-,£ 
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